In this study, 1.2333 cold work tool steel and cast iron (GG 25) were simultaneously melted in dierent furnaces to fabricate composite die mold used in sheet metal forming industry. To enhance the metallurgical bond between two components of composite part, the pouring temperature of cast iron was assessed just above the solidus temperature, then metallurgically prepared cast iron was poured on to the cast tool steel. The temperature and casting parameters were monitored and simulated. Experimental and simulation results were compared, nally the optimum parameters and casting route were revealed.
Introduction
Bimetals are materials composed of two dierent metallic components that remain spatially distinct and allow two dierent metals to be combined in one die--mould while maintaining the distinct advantages oered by the constituent alloys. In the product, the two metals are usually intimately bonded in order to function in unison. The usefulness of bimetal products stems from the possibilities of combination of qualities of dissimilar metals. The two metals in the same part play dierent roles in the bimetallic cast part. Functionality and cost are sometimes the driving reasons for selecting the bimetal casting process. The bimetal cast parts could combine the merits of the two alloys together. The produced part could have relative low cost, light weight and strong mechanical properties as well as antiwear and anticorrosion properties all in one [1, 2] . Bimetals are widely used in many elds as radiators, reservoirs, bearing and gaskets for motor-heads in automobile industry, as cutting tools in paper, metal, wood, textile, food industries, kitchen utensils, heat exchangers, electro contact, rst wall/blanked material for reactor etc.
[310] and [11] .
The main interesting feature in the production of bimetal as cast is the behavior of interface between two metals. The interface can be formed by the contact of two liquid metals or contact of one liquidone solid metals. There are many important factors in the casting of a bimetal. Constituent metals must be compatible in thermal expansion, specic heat, thermal conductivity, phase transformation region, and also melting temperature, wetting and reactivity to each other. All of these factors, especially wetting and reactivity, determine the quality of the bond between metals, and therefore has a great inuence on the nal properties of the bimetal cast [11] .
The aim of this study is the production of bimetal consisting of the casting tool steel (with grade of 1.2333) and * corresponding author; e-mail: sonerozden@hotmail.com the cast iron (with the grade of GG25) by sand mould casting technique using foam mold. Metallurgical bonding is formed under the contact of liquid cast iron and semiliquid casting tool steel. The interface is investigated since the mechanical properties of the bimetal are greatly controlled by the quality of the bonding produced by interaction between one semiliquid and one liquid metal.
Experimental studies
The chemical compositions of the cast tool steel (1.2333) and the gray cast iron (GG 25) were given in Table. Lost foam mold casting technique and alpha set resin were used for the production of the bimetal. Before molding the pattern and casting the grey iron, the lling and solidication were simulated with Nova Flow & Solid • R casting simulation package. The lling parameters and the feeder for the casting model were calculated according to these simulation results. The casting and mould materials were dened with their initial pouring temperatures. The bimetal consists of cast tool steel and grey cast iron. The cast tool steel was 1.2333 and the grey cast iron was GG25. The casting part is shown in Fig. 1 and the computer simulation studies are given in Fig. 2 .
After the bimetal casting, the cast part was separated from the mold, then cut to gain samples. The bimetal disc that was cut out from binding zone of cast part and scanning electron micrographs (SEM) of the cross-section for interface zone of as cast bimetal are shown in Fig. 3 . It is considered that the interface has a high bonding quality between the cast tool steel and the gray iron since any defect or discontinuities such as lack of bonding, voids, holes, and distortion etc. has not taken place during solidication and has not been observed along the interface. Vickers microhardness values were measured across the interaction area and the microhardness prole was drawn from the cast steel to the gray iron seen in Fig. 4 . Some microhardness of interaction areas has higher hardness than both that of the cast tool steel and that of the gray iron since the diusion of alloying elements causes the formation of new interphases and carbides in the interaction area. Fig. 4 . Prole of hardness of the interface layer of bimetal.
Conclusions
At various press dies, which are made from cast tool steel, the benets bimetal castings are obvious. The cutting edge demands the hardness whereas the base material remains tough and ductile. The microhardness of the treated layer on the cast tool steel substrate is about 600750 Hv, while the hardness of the substrate is about 250 Hv.
